Classical theoretical results from different branches of geometry have been applied in the last decades to various areas of computer aided geometric design ranging from geometric modeling, robotics and kinematics to spline approximation and isogeometric analysis. Theoretical advances have been used to develop new methods and algorithms, as well as to find new approaches to old and current practical problems.

This special issue of Computer Aided Geometric Design focuses on recent developments in theoretical and applied geometry, originating from the interaction between classical methods in geometry with computational approaches from approximation theory and computer aided geometric design. Most of the papers it contains have been presented at the *Conference on Geometry: Theory and Applications* (CGTA), which took place in Innsbruck, Austria, June 3--7, 2019, within a series of biannual CGTA conferences.

We received a total of 26 submissions, and 11 of them were selected for publication in this special issue after a comprehensive review process. By the content, the papers can be divided into two groups. The first group is more connected to common topics in Computer Aided Geometric Design like geometric modeling, approximation theory and isogeometric analysis, and contains 6 papers. Two of them ([@br0010] and [@br0030]) provide the construction of a special class of parametric curves whose hodographs satisfy additional properties (PH, MPH curves). More precisely, the paper ([@br0010]) deals with $C^{1}$ cubic-like sparse Pythagorean--hodograph (PH) curves and provides the solution to $G^{1}$ Hermite data based on geometric properties of the control polygon. In [@br0030] the authors generalize the construction of PH B-spline curves to spatial Minkowski PH B-spline curves and use these curves to solve two practical approximation/interpolation problems. Two papers ([@br0100] and [@br0050]) are about conic sections. In [@br0100] the construction of the best possible quartic parametric polynomial interpolant of a circular arc of an arbitrary inner angle is provided. Two boundary points are interpolated and the optimality is measured by the simplified radial error. The authors of ([@br0050]) give a recipe for computing a $GC^{2}$-conic biarc belonging to two osculation elements and they use this objects to solve the Hermite type interpolation problem where the input data consist of a sequence of points with their curvature circles and another sequence of intermediate points. Regarding the surface approximation we have a paper ([@br0060]) in which a quasi-interpolation framework for the construction of operators that provide approximations for bivariate functions from the space of Argyris macro-element splines on a general triangulation is proposed. One contribution is related to isogeometric analysis. In particular, the authors of the paper ([@br0040]) develop a unified framework, NLIGA (Non-Linear Isogeometric Analysis), for solving two and three-dimensional nonlinear PDE problems on a MATLAB platform. They consider nonlinear hyperelastic and elastoplastic materials and validate their procedures on a series of examples.

The second group of papers in this special issue is related to kinematics and algebraic methods in geometry. The review article ([@br0110]) provides an introduction to motion manifolds that admit congruent twist subspaces along the entire motion and contains many examples of mechanisms of that kind. The paper ([@br0090]) studies rational motions and their trajectories and gives answers and geometric as well as algebraic criteria to the phenomenon that the degrees of trajectories of a motion and its inverse motion might be different. Rational curves interpolating prescribed points on the Study quadric are investigated in [@br0080]. Parametrizations of four-bar-linkages and relations to flexible polyhedra are presented in [@br0070]. Finally, the paper ([@br0020]) answers the question whether an implicitly defined algebraic surface is an affine rotation surface, a generalization of surfaces of revolution arising in the field of affine differential geometry. In this field, initiated by Blaschke in the beginning of the past century, the classical notions in differential geometry are replaced by their affine counterparts, which behave well under transformations of the special linear group.

We would like to thank the authors for their valuable contributions and the numerous referees for their comments and suggestions, and we extend our thanks to the Editors-in-Chief, Rida T. Farouki and Konrad Polthier, and to the whole Elsevier CAGD team for their support during the preparation of this special issue. We do hope that this will continue to be possible for a future CAGD special issue following the next event in the CGTA conference series which is planned to be in Slovenia in 2021. At the moment of writing this preface, recent events related to COVID-19 make uncertain any plans, but we do hope we can safely meet again in 2021.
